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Haruki Hirabayashi* : Chromosome numbers in 
Japanese species of Dryopteris (4) 

* : 0 (4) 

This is the fourth of series of papers dealing with chromosome numbers, 
in Japanese species of Dryopteris (1966, 1967, 1969a). In the present paper,, 
the author wishes to report the results of cytological observations on 26 taxa 
(including 2 Formosan taxa) belonging to this genus. The materials and 
results, together with the previous reports are listed in Table 1, under the 
classification by H. Ito (1939). 

Sexual diploid taxa The following 7 taxa were recognized as a sexual 
diploid, D. coreanomontana, D. polita (Fig. 4), D. erythrosora var. caudipinna 
(Fig. 8), D. laeta (Fig. 9), D. apiciflora (Fig. 1), D. hendersoni and D. shi- 
kokiana (Fig. 7). Of these taxa, for D. coreanomontana, 82 chromosome 
singles separated at anaphase I in a spore mother cell were observed. It is 
noticeable that each of them (except D. apiciflora) occurs in limited areas in 
Japan and has remained to the primitive condition having ancestral basic 
number. 

Apogamous diploid taxa Two taxa from Formosa, D. paleacea (Fig. 
12) and D. scottii (Fig. 3) were apogamous diploid. D. paleacea occurs only 
at Sakurazima, Kagosima Pref. and D. scottii is not native in Japan. D. 
scottii exhibits 82 paired chromosomes and 32 large spores or 64 small spores 
per sporangium during sporogenesis. Since it is considered that the large 
spore is efficient rather than the small one at reproduction, this taxon seems- 
to be apogamous diploid. Kurita (1966) and Mitui (1968) have reported that 
this taxon is sexual tetraploid. So this suggests the possibility that there 
are two cytotypes, i. e. apogamous diploid and sexual tetraploid in this taxon. 
The further work will decide this problem. 

Apogamous triploid taxa The following 10 taxa proved to be apogamous 
triploid, D. atrata form, cycadina and D. dickinsii var. namegatae (Fig. 6) 
in the subsect. Cycadinae H. Ito; D. assamensis, D. pacifica, D. erythrosora 

* Toho Gakuen Junior College, Chofu, Tokyo. kllffl.k'Yt®. 


— 11 — 




12 


mm 45 4jll % 


mmmmm 


Table 1. The chromosome numbers in Dryopteris. 


Sect. 

Subsect. 

Species 

Chromosome 

number 

Polyploidy, 1 
hybrid & ■ 

Locality 

Fig. 

Previous report 




reproduction 






D. coreanomontana 
Karahutomenma 

D. uniformis form, cristata 
Sisiokumawarabi 

1 D. paleacea 
' Makihiresida 

n=41 

n=82 

n=‘ 82’ 

sexual dipl. 

Omati, 

Nagano Pref. j 

Arisan, Taiwan 

12 ! 

— 

sexual tetrapl. 

apog. dipl. 





Dichasium 

D. scottii ** 

n=‘82» 

apog. dipl. 

Keito, Taiwan* 

3 i 

n=82 (Kurita 1966, 


Taiwankuzyaku 

D. xfujipedis 
i Huzikumawarabi 


dipl. hybr. 

Gotenba, 

Sizuoka Pref. 


Mitui 1968) 


22 


/archesporialN 



3 



cell ) 


(type plant)* 



o 


D. xxvatanabei 

Huziosida 

2n = 123 
meiosis irreg. 

tripl. hybr. 

Gotenba, 

Sizuoka Pref. 

11 

— 






(type plant)* 





D. atrata form, cycadina 
' Inuiwahego 

n=' 123* 

apog. tripl. 

Sibisan, 

Kagosima Pref.* 

- 

—— 


Cycadinae 

1 D. dickinsii var. namegatae 
Kiyosumiokuzyaku 

n=‘ 123* 

apog. tripl. 

Tetuzan, 

Miyazaki Pref.* 

6 

——- 



D. commixtaxdickinsii 

2n=164 

tetrapl. hybr. 

Kyusyu* 


___ 



Nangokuokuzyaku (named 
tentatively by Kurata) 

meiosis irreg. 






Pycno- 

D. toyamae 

2n=123 

tripl. cytotype ? 

Kurobaruyama, 

10 

2n=123 (Kurita, 1965, 1967. 


pteris 

Nagasakisidamodoki 

meiosis irreg. 

Kumamoto Pref.* 


Mitui 1968) 



D. polita 

Taitobenisida 

n=41 

sexual dipl. 

Yakusima, 

Kagosima Pref. 

4 

— 






Coll. M. Kawabata* 



o 


D. xyamashitae 

Aiinutamasida 

2n=123 
meiosis irreg. 

| tripl. hybr. 

Tano, 

Miyazaki Pref. 

- 


rG 





(type plant)* 



£ 


D. rarissima 

Mezur asikumaw ar abi 

2n=il64 
meiosis irreg. 

tetrapl. hybr. 

Turuda, 

Kagosima Pref. 

- 

—— 






(type plant)* 





D. erythrosora var. caudipinna 
Hatizyobenisida 

| n—41 

sexual dipl. 

Hatizyozima, 

Tokyo Pref.* 









D. assamensis 

Yakusimabenisida (named 

n = ‘ 123' 

apog. tripl. 

; Yakusima, 

Kagosima Pref.* 


-—— 



tentatively by Kurata) 







D. erythrosora form, prolifica 
Tirimensida 

n=‘ 123' 

apog. tripl. 

* 

- 

n=‘ 123' (Kurita 1966) 



D. erythrosora form, viridisora 
Midoribenisida 

n=‘ 123 ’ 

* r : n i 




-o 

Erythro- 


Mie Pref. 




D. indusiata 

n=‘ 123 ’ 

apog. tripl. 

Minamata, 

5 i 


w 

variae 

Nukaitatisidamodoki 

(three phases) 

Kumamoto Pref.* 


n=‘ 123 ’ (Kurita 1967) 

~s 


D. indusiata var. purpurascens \ 

n=‘123» 

apog. tripl. 

Minamata, 

— • 

n=‘164' (Kurita 1966) 



Murasakibenisida 

D. labordei var. simasakii 
Nukaitatisidamagai 

n-‘ 123* 
(two phases) 

Kumamoto Pref.* 

Hongusan, 

Aiti Pref.* 









D. pacifica 

Oitatisida 

n=‘123* 

Misaki, 

Kanagawa Pref.* 



P S V 





D. varia 

n=‘ 123' 

apog. tripl. 

Odawara, 

_ ! 

n=‘ 123 ’ (Mitui 1966) 



Nankaiitatisida 


Kanagawa Pref.* 


Lopho- 

diura 


D. laeta 

Iwakagewarabi 

n—41 

• 

sexual dipl. j 

Hongo, 

Nagano Pref. 

Coll. H. Okuhara 

9 i 

— 




n=41 





Members which 

Sakiminoosida 





were placed 

D. hendersoni 

n=41 

sexual dipl. 

Yakusima, 


n=41 (Mitui 1967) 

previously in the 
genus Ctenitis 

Horaihimewarabi 

D. shikokiana 

Honokawasida 

n=41 


Kagosima Pref. 




1 


Mie Pref. 




The asterisks indicate the specimen cultivated in Botanical Garden of Univ. of Tokyo. 
The double asterisks indicate Formosan species not native in Japan. 


form, prolifica, D. erythrosora form, viridisora, D. indusiata, D. indusiata var. 
purpurascens, D. labordei var. simasakii and D. varia in the .subsect. Erythro- 
variae H. Ito. For each of 2 taxa, D. atrata form, cycadina and D. dickinsii 
var. namegatae (Kurata 1958), irregular meiotic behavior was rarely found. 
However, it seems that this indicates not hybridity but simple abnormality, 
because normal meiotic behavior as shown in Fig. 6 for D. dickinsii var. 
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namegatae was mostly observed. For D. indusiata, the numbers of n = ‘82 > ‘ 
(Hirabayashi 1967) and n = ‘ 123’ (Kurita 1967) are given. In the present study,, 
the numbers of n = ‘82’, ‘123’ and ‘164’ (Fig. 5) were observed in the same in¬ 
dividual of this taxon. In other words, this taxon represents three phases,, 
i. e. diploid, triploid and tetraploid. This is a phenomenon that is frequently 
observed in an apogamous Dryopteris species (Hirabayashi 1967). In the 
present observation, the presence of triploid phase was most frequent. Hence 
the number of n = ‘ 123 ’ may be regarded as the proper number for this taxon.. 
D. indusiata var. purpurascens resembles morphologically D. indusiata (Kurata 
1962). Cytologically, Kurita (1966) reported for this taxon the number of 
n = ‘ 164 ’ and to be apogamous. In the present investigation, only the number 
of n = ‘ 123’ and the sporangium having 32 viable spores were observed. There¬ 
fore, it seems that this taxon also shows two phases, triploid and tetraploid 
like D. indusiata. The number of n = ‘123’ reported here is given as a tentative 
determination for this taxon. For the above 2 taxa, D. indusiata and D- 
indusiata var. purpurascens, more morphological and cytological work is. 
necessary in future. 

Sexual tetraploid taxon Of 26 taxa studied, only one D. uniformis f.. 
cristata was sexual tetraploid. Since D. uniformis, the basic species of this 
form is sexual tetraploid (Kurita 1962, Hirabayashi 1966), it proved that there 
is no variety between the species and its form on chromosome number. 

Hybrid taxa On the basis of irregular meiotic behavior showing uni¬ 
valents, the following 5 taxa were confirmed to be hybrid, D.xfujipedis, D. 
xwatanabei, D. commixtax dickinsii, D.xyamashitae and D. rarissima. The 
hybridities and putative parents of these hybrids were described originally 
by Kurata (1964, 1965, 1969). Table 2 shows the putative parents proposed 
by Kurata and the chromosomal behaviors observed in the present study for 
these hybrids. Further Chart 1 represents a diagrammatic summary of the 
cytological relationships between all the taxa treated in Table 2. As obvious 
from this chart, there are no crosses on the chromosome numbers between 
the hybrids and their putative parents. Therefore, the cytological evidences- 
support the possibilities of the actual hybridizations. Besides, for D.xfuji¬ 
pedis, the chromosome count was made at mitosis of an archesporial cell,, 
because no meiosis occurred. At this mitosis, 82 somatic chromosomes were 
observed^ (Fig. 2). D. xwatanabei exhibits the large number of univalents at. 
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meiosis, as shown in Fig. 11. It should be noted that D. rarissima may be 


Table 2. The putative parents and chromosomal 
behavior of 5 hybrids. 


Hybrid 

Putative parents 

Author 

Pairing 

behavior 

Spore 

formation 

D. x fujipedis 

D. crassirhizoma 
xD. lacera 

Kurata 

(1965) 

— 

sterile 

D. x watanabei 

D. crassirhizoma 
xD. uniformis 

Kurata 

(1965) 

ca. 9xi 4- 
ca. 105x 

abortive 

D. commixta x 
dickinsii 

D. commixta 
xD. dickinsii 

Kurata 

(unpubl.) 

ca. 63n + 
ca. 38i 

abortive 

D. 

x yamashitae 

D. hayatai 
xD. sparsa 

Kurata 

(1969) 

ca. 30u+ 
ca. 63x 

abortive 

D. rarissima 

D. commixta 
xD. sparsa 

Kurata 
(1964,1966)! 

ca. 58n + 
ca. 48j 

abortive 


Chart 1. The cytological relationships between 5 hybrids 
and their putative parents studied. 
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Figs. 1-6. Photomicrographs of chromosomes. 1. D. apiciflora n=41. 2. D.xfujipedis 
2n=82 (in archesporial cell). 3. D. scottii n=‘82’. 4. D. polita n=41. 5. D. indu- 
siata n=‘164’ (tetraploid phase). 6. D. dickinsii var. namegatae n=‘123’. 
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Figs. 7-12. Photomicrographs of chromosomes. 7. D. shikokiana n=41. 8. D. ery- 
throsora var. caudipinna n= 41. 9. D. laeta n=41. 10. D. toyamae 2n=123. 11. D. 
Xwatanabei 2n=123. 12. D. paleacea n=‘82\ 
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an inter-section hybrid between the sect. Eudryopteris H. Ito and the sect. 
Nephrocystis H. Ito. 

D. toyamae D. toyamae Tagawa (Tagawa 1939) closely resembling D. 
sieboldii O. Kuntze, is a problematic taxon about the origin. Kurita (1965) 
has reported the number of 2n = 123, showing approx. 30 bivalents and 63 
univalents and proposed that this taxon might be a triploid hybrid between 
D. sieboldii and an unknown species. For D. sieboldii, the number of n — 82 
is given (Kurita 1962, Mitui 1968, Hirabayashi 1969a). Momose (1967), on 
the basis of irregular formation of prothallium, has considered that D. toya¬ 
mae may be a mutant in D. sieboldii. In the present study for this taxon, 
the author also counted 2n = 123, showing approx. 35 bivalents and 53 uni¬ 
valents (Fig. 10) and observed abortive spore production. These facts sure¬ 
ly indicate the possibility of hybridity of this taxon. However, a mate 
species of D. sieboldii is not given yet. Meanwhile, for Leptorumohra mique- 
liana H. Ito, the author (Hirabayashi 1969c) observed that this taxon has an 
intraspecific polyploidy of 2x, 3x and 4x and the triploid cytotype shows ‘ n ’ 
pairs and ‘ n * singles at meiosis and abortive spore production and presumed 
this triploid that results from crossing of a diploid and a tetraploid. Then, 
for D. toyamae the author wishes to propose a supposition that this taxon 
may be a triploid cytotype arisen as a result of cross between a diploid and 
a tetraploid cytotype in D. sieboldii. It is expected in future that the diploid 
cytotype in D. sieboldii is detected and the chromosome figure showing exact 
' n ’ pairs and ‘ n ’ singles in D. toyamae is found. 

The author wishes to express his cordial thanks to Prof. H. Ito, Tokyo 
University of Education, for his helpful guidances and suggestions and to 
Prof. S. Kurata, University of Tokyo, for his valuable advices and for his 
kindness of providing the facilities for this investigation. 
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